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Abstract

Racial discrimination has not only been an issue in policing and in the labor market
among others, but also it is a growing and contentious concern in professional sports leagues.
This paper uses data from the 2017-18 and the 2018-19 NBA seasons to find evidence of racial
bias and market inefficiencies in the context of sports betting markets. We find that although the
results only weakly support this, there is some evidence of racial bias in the league. This is
because it was found that sports betting companies tend to price in race-related information into
the betting odds.

Keywords: Sports Betting, Racial Discrimination, Sports Leagues
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Introduction

Sports betting has been a lucrative business for those running it, and for some who seem
to defy the odds and have a higher return than most people who bet. In addition, sports betting
has been a controversial topic because there is some evidence that sports betting companies are
contributing to making the participation of these activities riskier and more addicting (Parke and
Parke, 2019, p. 1340). Part of this development can be attributed to increased online and mobile
access (Thomas et. al, 2012, p.145).

However, despite the controversy, many people have succeeded in profiting from the
highly controlled industry. To control the number of people who can have a higher return than
the sports betting companies, the companies have to develop an accurate system of pricing in
betting odds in order to profit. Because of this, the possibility of finding certain factors that may
not be priced into the odds are important to profiting as a bettor, which will be referred in this
study as a person who participates in sports betting.

One of these factors, racial discrimination, has come with increased scrutiny because of
evidence stemming from not only sports and sports betting, but also policing and job hiring. In
2008, Larsen, Price, and Wolfers released findings of some statistical evidence that shows racial
bias in officiating NBA games (2008). The evidence was deemed significant, which shows that
knowledge of racial bias in NBA games could potentially provide profitable information to
sports bettors in order to have a higher return than the market. Media scrutiny of the continued
research of Larsen, Price, and Wolfers led the NBA to deny the allegations of an evidence of
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racial bias towards the games. However, it was later found that the media scrutiny of racial bias
in the NBA led the league’s alleged racial bias to completely disappear (Pope et. al, 2013).

This study aims to answer the following research questions:

1. Is there evidence of racial bias among NBA referees?
2. Are betting odds efficient and consistent towards racial information of NBA games?

The first question is relevant because it checks for the presence of racial bias, which the
NBA has worked towards eradicating, albeit quietly and without addressing that it exists. The
second question addresses the efficiencies of markets, because the market efficiency is important
towards helping sports betting companies maintain equilibrium in terms of profit. This means
that if racial bias exists, it should reflect on the betting lines to maintain market efficiency.

To check for both presence of racial bias and efficiency of markets, player and referee
racial data and betting odds from the 2018-19 NBA season were collected. The information
found was then checked for statistical significance through one-tailed t-tests.

The study found that although there is some evidence towards supporting the idea that
NBA referees and players affect the betting odds of NBA games, the results only weakly support
this. In turn, racial bias in the NBA in terms of the changes in the opening and closing spreads
cannot be concluded without a doubt.
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Literature Review

Racial discrimination has been a continuing issue that is yet to be solved. In fact, Heath
and Stasio find that racial discrimination still exists in the labor market in the United Kingdom
(2019). This discrimination is felt by both white racial minorities and nonwhite races, but there is
conclusive information that the degree of discrimination towards nonwhite races is greater than
that of any other race (Heath and Stasio, 2019). In the United States, it was found that increasing
the number of police officers of one race would increase criminal offenses in the other race
(Donohue and Levitt, 2001). Also, it was concluded that police officers in Boston of one race
have a higher chance to conduct a vehicle search with people of other races (Antonovics and
Knight, 2004). Because of this, this study wants to find out whether or not racial discrimination
exists in the NBA through its player and referee interactions.

Racial bias has been a common issue throughout the NBA from its inception. One major
factor in the significance of this is its implications in sports betting. In 2010, Price and Wolfers
found that NBA referees tend to call fewer fouls towards players who share their race. The
magnitude of the bias of referees towards players of the opposite race was sufficient enough to
sway the result of some games (Price and Wolfers, 2010). If this is still the case, then there may
be evidence of market inefficiencies, which have to be addressed by sports betting companies.

Additionally, provided that the majority of the referees in a game were white, it was
found that there is more than a 50% chance of beating the betting spread when a bet is made in
favor of the team with more minutes played by white players (Larsen et al., 2008). Also, when
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games with all white referees are played where one team’s white players play at least 30% more
minutes than the opposing team’s white players, betting for the team with more white players
would result in beating the betting odds about 57% of the time; this is considered significant and
explicitly shows the sports betting markets’ inefficiencies because a profitable strategy requires
winning more than 52.38% of the time (in sports betting, one needs to bet $11 to win
$10)(Larsen et al., 2008). This literature review will follow Price and Wolfers’ definition of race
as whether or not the player or referee appears black (or white) based on available information.

It was found that players foul 4% less while scoring 2.5% more points when they benefit
from own-race bias, which can be defined as having the same race as the majority of the referees
(Price and Wolfers, 2010). Moreover, in an average NBA game, the team that plays more total
minutes with white players is 3% more likely to win the game if the referee is an all-white crew
(Price and Wolfers, 2010). On the other hand, it was found that this bias in terms of the number
of fouls called per player only affects white players who play in a game with 2 or 3 white
referees (Price and Wolfers, 2010).1 Furthermore, changing the race of one referee was found to
change the outcome of the game (not necessarily the betting odds) by 1% (Price and Wolfers,
2010). Thus, it follows that the difference of a game with three white referees and three black
referees may reflect a 3% swing in a game’s outcome for a team.

The NBA’s efforts to counteract and discredit racial bias in the game led it to hire a group
of consultants to perform a separate statistical report on the same topic. However, these reports
were merely used to garner attention away from the reports of Price and Wolfers and divert

1

There are 3 on-court referees in an NBA game.
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attention.2 It was also found that further data from the NBA, through its consultants, proved to
support Price and Wolfers’ original findings, despite the league’s denials of this (Price and
Wolfers, 2011). From the NBA’s data, a white player would commit 0.117 fewer fouls in a game
with an all-white referee crew compared to an all-black referee crew, whereas a black player’s
number of fouls would not be affected.

However, it is well noted that after much media scrutiny of racial bias in the NBA, the
data from 2007-2010 resulted in a complete disappearance of racial bias (Pope et al., 2013).3
This may be attributed to the NBA’s efforts towards educating and informing its referees about
this bias, though the league has denied changing its foul-calling procedure in the aforementioned
basketball seasons. Thus, it can be concluded that the awareness of racial bias that was increased
because of the media coverage contributed towards eliminating the bias (Pope et al., 2013).

The above literature shows that in 2010 and in its preceding three basketball seasons, the
effects of racial bias were not statistically significant and thus sports betting odds would then
have accurate market pricing. Further information to support this includes the fact that the
betting spreads have been unbiased (Larsen et. al, 2008). In addition, there are not many options
for sports bettors to consistently outperform the market (Woodland & Woodland 1994;
Woodland & Woodland 2001.). If this is true, then it can possibly be said that racial bias no
longer exists in NBA games today.

2

It was found that the statistical report of the NBA did not get peer reviewed or approved by any scholarly journal.
Also, the NBA failed to record players who played in a game who did not foul, regardless of how many minutes
these players played.
3
This can be confirmed because the racial bias in terms of fouls was negligible from the 2007-2010 NBA seasons.
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Methodology

The purpose of this section is to introduce the research methodology used for this
quantitative study that pertains to the effect of racial composition of NBA referees and NBA
players of each team in each NBA game on the betting odds of NBA games. The section will
also describe how and why the processes were used in the study. In addition, the section will
define some key definitions in the study.

Background

Sports betting in NBA games entails knowing what spread betting is. In our case, spread
betting involves betting not the outcome of the game; rather it describes betting $11 for every
$10 profit that you can possibly gain from winning the bet (losing gets nothing, and winning gets
$21 for every $11 bet). To illustrate, on October 16, 2018, when the Boston Celtics hosted the
Philadelphia 76ers, there was a spread of Boston -5, which means that betting for Boston would
result in a win for the bettor who bets in favor of the Celtics if the final score results in a win for
the Celtics by more than 5 points. Because of this, we can consider the starting betting odds of an
NBA game as a relatively accurate predictor of the outcome of the game, as all possible
information related to the score of the game must be priced into it.

We have collected the box scores, referees, and betting lines of the 2017-18 and the
2018-19 NBA season from bigdataball.com. Of the betting lines, we used the opening and
closing spreads of each game. However, the closing spread reflects more accurately towards the
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referee data given. The opening spread shows the betting line at the start of the betting period.
This means that the opening spread shows the information known to the bettors before the
announcement of referees or injury information prior to the game.4 On the other hand, the
closing spread shows the odds nearest to the start of the game, which is usually the day of the
game. Thus, the closing line most accurately reflects the true odds in the game as it is the last
updated odds of the game, and thus reflects updated information such as the announcement of the
game’s referees, which is usually made on the day of the game; thus, referee information would
not be known through the opening lines. In addition to this, it is known that using the closing line
of sports games has been very accurate in predicting the outcome of the game, as it has been
shown that it is very difficult to find a more accurate predictor of the winner of the game (Song,
et al., 2007).

Because we know that sports betting companies generally institute betting where every
$11 bet wins $10, beating the market would require a bettor to have a success rate greater than
52.38% of the time to guarantee a profit.

Following Price and Wolfers’ study, we aim to find out whether or not the racial
composition of NBA referees and players is priced into the betting spread of an NBA game. In
other words, the goal of this paper is to find out whether the announcement of NBA referees
affects the spread of NBA games.

4

Usually, injury information is announced by game time, where injury information is announced by the time of the
game. This affects betting odds because if a player who contributes a lot to the team doesn’t play, it would affect
that team’s winning chances greatly.
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Data Collection

We have used Price and Wolfers’ study (2008) as a benchmark in extracting qualitative
and quantitative data. Race in this study is categorized broadly; players and referees are
identified based on whether or not they appear black; information on this is readily available
through nba.com and media packets of NBA referees made available to the media before every
NBA season. Thus, a player or referee is categorized qualitatively as either black or white, which
refers to any race other than black. In the case of a player of mixed race, we identify that player
as Black. Therefore, we can divide NBA games according to the number of white referees (0, 1,
2, or 3).

After we characterized the races of referees and players, we generated a forecast of the
minutes played by each non-rookie in the 2018-19 season using their minutes played in the
previous season and the average percent change of minutes played in each age group. Thus, the
formula to calculate a player’s total minutes this season is:

𝑃𝑙𝑎𝑦𝑒𝑟 𝑋 ) 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 𝑝𝑙𝑎𝑦𝑒𝑑 𝑖𝑛 2018 − 19 𝑠𝑒𝑎𝑠𝑜𝑛 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑃𝐺 ∗ (1 +
%𝑐ℎ𝑔 𝑖𝑛 𝑀𝑃𝐺 𝑎𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝑎𝑔𝑒),

such that average MPG is the average minutes per game of a player in the 2017-18 season. To
find the percent change in minutes per game according to age, player data from the 2017-18
NBA season was collected and divided by age. The average minutes played of each age was
taken, and the percent change in minutes per game according to age is calculated as follows:
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% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑀𝑃𝐺 𝑓𝑜𝑟 𝑃𝑙𝑎𝑦𝑒𝑟 𝑤𝑖𝑡ℎ 𝑎𝑔𝑒 𝑋 𝑑𝑢𝑟𝑖𝑛𝑔 2018 − 19 𝑠𝑒𝑎𝑠𝑜𝑛
=

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑃𝐺 (𝑝𝑙𝑎𝑦𝑒𝑟𝑠 𝑤𝑖𝑡ℎ 𝑎𝑔𝑒 𝑥 ) − 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑃𝐺 (𝑝𝑙𝑎𝑦𝑒𝑠 𝑤𝑖𝑡ℎ 𝑎𝑔𝑒 𝑥 − 1)
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑃𝐺 (𝑝𝑙𝑎𝑦𝑒𝑟 𝑤𝑖𝑡ℎ 𝑎𝑔𝑒 𝑥 − 1)

All the average minutes per game in the above equation are taken from the 2017-18 season.5

For all NBA rookies that were drafted, we collected information from the previous NBA
drafts and used the average minutes played per game of the previous 5 years according to draft
pick.6 In the case of undrafted NBA rookies and previously injured players, we used the actual
minutes played by those players. This method was done because fewer than 5% of players
accounted for this. It is also notable that undrafted rookies, who account for more than half of
players under this method, play significantly fewer minutes than the average NBA player and
therefore affect the projection less strongly.

Proceeding from this, from the information above, we were able to construct a forecast of
the number of minutes played by each NBA player in each NBA team. After dividing the players
into their respective teams and excluding players who have played less than 10 games in the
season, we used the total minutes per game of each player and to get the ratio of white and black
minutes played (in percent terms). In addition to this, we divided the dataset into 4 subsequent
datasets, consisting of games played with 3, 2, 1, and 0 white referees. Dividing the data this way
will help in data collection later as some statistical analysis will be done.

5
6

More details can be found in the Appendix section (Table 10).
This forecast is available in the Appendix section, which is denoted as Table 9.
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In total, 1312 NBA games (both regular season and playoffs games) from the 2018-19
season were analyzed. Of this, 294 games had 3 white referees, 574 games had 2 white referees,
362 games had 1 white referee, and 82 games consisted of 0 white referees.

In order to find results, actual closing spreads from the 2018-19 season have to be
compared to their respective actual game outcomes because a closing spread is the final estimate
of a game’s result made by the sports betting companies. Then, it should be expected that the
closing spreads closely align with the actual point differentials of the NBA games. However, if
there is a significantly large difference between the closing spreads and the actual game
outcomes in a way that the difference would mean the sports betting companies would not profit,
then it would indicate wrong estimations made by the sports betting companies.

To test if the market has priced in the idea of racial bias, we need to compare the opening
and closing spreads. As stated earlier, closing spreads have referee data while opening spreads do
not. Thus, aside from other factors involving a game (like injuries), the closing spread reflects
the odds after the referees are announced, which means that the sports betting companies will
know the races of the referees and may price in the information into the closing spread. This
means that the spread difference of the closing and opening spreads may show the point
differential of games according to the races of referees. A significant result here would indicate
that there would be a strong indication of racial bias and that the sports betting companies would
agree to the idea that racial discrimination exists.
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Overall, the methods chosen were accurate for the requirements of this study. Because
the dataset only had a little more than a thousand data points, using other statistical software was
not needed. However, when expanding the study towards multiple seasons, statistical software
like STATA or R, which are better equipped to handle larger datasets, may be required. In
addition, there may be a better way to identify race instead of categorizing players and referees
as white or black.7 Methods such as identifying biracial/ mixed race players as half of a race and
50% of another race in weighting the minutes played during the season may be an option in this
case, because this study identified half black players as simply black, regardless of their other
race.

7

There are also some players who are biracial or have more than two races. In this case, it would be hard to
determine them by their race. In the case of this study, we identified players’ race purely from information made
known through online sources.
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Results and Analysis

After collecting all necessary information towards finding whether or not racial bias
occurs in the NBA and whether or not the information found is statistically significant, the first
group of data will show findings related to the efficiency of betting markets:

Table 1: Closing Spread
Number

Percentage Win when

Percentage Win when

Number

White

Black

of White

Bet is made on Whiter

Bet is made on Blacker

of

team

team

Refs

team

team

games

wins

wins

3

0.530612245

0.469387755

294

156

138

2

0.510452962

0.489547038

574

293

281

1

0.453038674

0.546961326

362

164

198

0

0.463414634

0.536585366

82

38

44

Table 1 represents the findings relative to the closing spread. For example, it can be said
that in the 2018-19 season, betting in favor of the white team in games that involve an all-white
referee crew would yield a 53.06% chance to win. A whiter team would refer to the team with
more minutes played by white players, while a blacker team would refer to a team with more
minutes played by black players. In a perfect market, betting on a whiter team on a game with
more white referees should not have a statistically significant effect towards beating the 52.38%
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winning percentage.8 If this is not the case, then there would be evidence of market
inefficiencies, which would allow bettors to beat the market and profit from it.

Because it has been said that the closing spread reflects the most accurate information
due to the fact that referee information is known by the release of the closing spread, Table 1
would be a more accurate predictor of data that the study requires. Based on Table 1, it can be
seen that when betting for the whiter team, which is the team with more white minutes played,
games are won more than 52.38%, which would result in a profit for the bettor. On the other
hand, betting for the team with more black minutes when there are 0 or 1 black referees is seen to
be profitable. If shown statistically significant, these results would prove to be a sign of market
inefficiency.

Table 2: Opening Spread
Number

Percentage Win when

Percentage Win when

Number

White

Black

of White

Bet is made on Whiter

Bet is made on Blacker

of

Team

Team

Refs

team

team

games

Wins

Wins

3

0.55442177

0.44557823

294

163

131

2

0.52613240

0.47386760

574

302

272

1

0.47237569

0.52762431

362

171

191

0

0.46341463

0.53658537

82

38

44

8

The converse, betting for the blacker team on a game with more black referees, should not have a statistically
significant effect towards beating the 52.38% winning percentage.
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Table 2 represents the findings similar to Table 1, only that instead of using the closing
spread, it uses the opening spread. The table was not used towards our statistical analysis, as
referee information is not known when the opening spread releases.

Table 3: Closing Spread Single Sample p-values
# of White Refs

p value

3

0.407709

2
1

0.188632

0

0.409043

Table 3 shows the single sample p values of the closing spread datasets. In other words,
the table looks at how often betting for the whiter team beats the closing spread when compared
to the breakeven point of 52.38%. The dataset with 3 white referees used a population mean of
.5238, which represents the break-even point of betting in NBA games. On the other hand,
because the percentages of wins for the whiter team with the datasets with 1 and 0 referees are
less than 0.4762 = (1 - .5238), the population mean of 0.4762 was used. The dataset with 2 white
referees could not be analyzed because its percentage was in between the two values mentioned
(.4762< .5105 < .5238).
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The p-values were not small enough to conclude on whether or not there is a sign of
market inefficiency. However, there is an argument to be made towards a slight significance to
show market inefficiency.9

Tables 4 and 5 will show results on whether or not racial bias exists among referees towards
players in the NBA. Theoretically, the race of referees should not matter towards the outcome of
the game. This would mean that spread differences, or the differences of closing and opening
spreads, should not change regardless of the announcement of referees (and thus the
announcement of the referees’ races).

Table 4: Single Sample T Test for the Spread Difference (Relative to population mean of 0)
Number of White
Referees

p value

STDEV

mean

# of samples

3

0.2516

1.8275

0.0714

294

2

1.7866

-0.2256

574

1

1.6716

0.0691

362

1.5074

-0.2195

82

0

0.0955

Because we saw some potentially profitable results in Table 1, we wanted to conduct
single sample t-tests to find out whether or not the announcement of referees results in a

9

Because the p-values relative to 0.5238 are all less than 0.5
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statistically significant change in spread.10 Specifically, the t-tests conducted were one-tailed,
unequal variance, single sample t-tests that were compared to a population mean of 0. The games
were divided into groups with 3, 2, 1, and 0 white referees (as seen in Table 4). The p-values
were taken for each group of games. In table 4, the spread difference refers to the difference of
closing and opening spreads. The closing and opening spreads are different because both spreads
are taken in different moments in time (and thus reflect different known information). Because of
this, the mean of the spread difference may represent a numerical number towards the degree of
discrimination of referees towards players that the sports betting companies believe to exist. In
the table above, if the mean of the games with more white referees is greater than 0, it would
indicate that there is a belief from the sports betting companies that the race of referees can affect
the outcome of an NBA game; the same case applies if the mean with games with fewer white
referees is less than 0. Thus, a positive mean implies that the expected outcome of the game
shifts in favor of the whiter team. On the other hand, a negative mean shows that the expected
outcome of the game shifts in favor of the blacker team. Following the hypothesis, it is expected
for the means to be positive for majority white referee crews (3 and 2 white referees), and for the
means to be negative for majority black referee crews (1 and 0 white referee).Because the means
of the games with 2 and 1 white referees do not follow these guidelines, we do not get the pvalues of these groups of games.

The respective p-values show that no value is strictly statistically significant. However,
although there were no p-values that resulted in values of 0.05 or less, the p-values of the data
with 3 white referees (0.2516) and 0 white referees (0.0955) showed that even if there is no

10

A change in spread is the difference of the closing and opening spread.
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statistically significant difference in the change of spread if the required confidence interval is
95%, there is a slight importance in the two values stated earlier; even if the p-values are not
below 0.05, the low p-values show that there may be some significance towards the
announcement of referees with the change in spread. Thus, we can say that there is some
significance towards racial discrimination among NBA referees towards the NBA players
because the means match the hypothesis.11 However, these findings are not as definitive as
statistically significant results, because there remains some uncertainty towards the results.

Table 5: Closing Spread p-values
# of White Refs

p-value

3 vs 2

0.361573619

3 vs 1

0.024124854

3 vs 0

0.142571412

2 vs 1

0.158156615

2 vs 0

0.267101476

1 vs 0

0.432924363

Table 5 shows the resulting p values of two-tailed t-tests. Because there are 4 groups,
there are 6 possible groups because 4𝐶2 =

K!(KMN)!
N!

= 6. Table 5 used two-tailed t-tests to find out

if there is some indication of truth in racial bias of referees towards NBA players. If the p-values

11

Hypothesis: Games with 3 White referees favor whiter team (mean > 0), Games with 0 White referees favor
blacker team (mean < 0)
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are small enough, it will result in statistically significant evidence of a different betting win
percentage against the closing spread when the same teams play under different referee
conditions. Thus, Table 5 is a test of market inefficiency and racial bias.

Again, there is only one p value below 0.05, so we have only determined that there is
some indication of truth to the difference in win percentage, and thus racial bias. It is important
to note that even if there is some evidence to racial bias, these two-tailed t-tests are only weak
tests of racial bias. Thus, we can say that the answer to the research question of whether or not
the racial composition of NBA referees and players affect the betting odds of games is yes,
because some evidence towards racial bias was found.

Analyzing Table 5, which reflects the single sample p values of the closing spread
datasets, shows that there is no significant difference between the winning percentage of bets on
the whiter teams using the closing spreads with 3, 2, 1, and 0 referees. These results show that
even if some of the percentages shown in Table 1 reflect potential profits when there are 3 and 0
white referees, the percentages are not statistically significantly different from each other.
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Table 6: Percentage of Referees by Race
White

0.5890411

Black

0.4109589

Total Referees

73

Table 6 shows the representation of black and white referees.

Table 7: Percentage of NBA Players by Race
White

0.22740113

Black

0.77259887

Total Referees

708

Table 7 shows the representation of black and white NBA players. As seen in the
previous two figures, NBA players are predominantly black, but NBA referees are mostly white.
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Conclusion

The study finds some evidence towards the possibility of racial bias in the NBA. This is
important because racial information of NBA players and referees could be used by bettors to
profit and consistently beat the oddsmakers if they win more than 52.38% of their bets. This
would cause an inefficient market, which would result in the oddsmakers having to price in the
racial information to change the spread of the bet.

However, this study did not find out information regarding how the betting line changes
in response to the specific announcement of referees; the study only shows how the betting line
changes with all the information that the closing spread comes with, which includes the
announcement of referees and the injuries that may occur between the opening and closing
spreads.

Further recommendations may include not only looking at opening and closing spreads
and incorporating other potential betting lines that may be more closely related towards referee
and player data. In addition, in the case of rookie data, another potential system that may be used
towards projecting minutes played may be more accurate. This is because the variance and
randomness of minutes played are not necessarily correlated with the actual minutes played by
the player. Examples of this are the cases of Manu Ginobili and Draymond Green, who were
both picked in the second round of the draft and were projected to play fewer minutes than they
actually did, defied the odds and in turn did not follow the projected minutes that they were
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supposed to play in their respective careers.12 Furthermore, more accurate conclusions may be
concluded if data from multiple seasons are used. This would help soften the noise shown in
terms of minutes played by age group seen in Table 10 in the appendix. Using datasets found
online, it is possible to analyze betting spreads in the last 30 years to see whether or not there is
in fact a pricing in of the racial information of NBA referees and players in the betting odds.

12

Manu Ginobili is a five-time NBA Champion and future NBA Hall of Famer, while Draymond Green was pivotal in
the recent success of the Golden State Warriors
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Appendix

Table 8: Ratio of Minutes Played Per Team (2018-19 NBA Season)
Team

White MP%

Black MP%

Atlanta

32.17%

67.83%

Boston

11.38%

88.62%

Brooklyn

16.50%

83.50%

Charlotte

13.88%

86.12%

Chicago

24.60%

75.40%

Cleveland

19.11%

80.89%

Dallas

31.54%

68.46%

Denver

30.33%

69.67%

Detroit

16.82%

83.18%

Golden State

7.72%

92.28%

Houston

1.22%

98.78%

Indiana

31.11%

68.89%

LA Clippers

19.44%

80.56%

LA Lakers

9.35%

90.65%

Memphis

17.24%

82.76%

Miami

23.57%

76.43%

Milwaukee

28.89%

71.11%

Minnesota

8.24%

91.76%

New Orleans

6.32%

93.68%

New York

21.10%

78.90%

Oklahoma City

16.76%

83.24%

Orlando

22.79%

77.21%

Philadelphia

33.78%

66.22%
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Phoenix

9.79%

90.21%

Portland

26.33%

73.67%

Sacramento

19.85%

80.15%

San Antonio

27.89%

72.11%

Toronto

16.92%

83.08%

Utah

32.58%

67.42%

Washington

15.17%

84.83%

Table 8 shows the ratio of minutes played by white and black players in each NBA team.
The results are generated from the number of total minutes played of each NBA player who has
played more than 10 games for a team in the 2018-19 game year. On average, an NBA team has
80.25% of its minutes played by black players. The remaining 19.75% of minutes are played by
non-black players which we have designated as white.
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Table 9: Average Minutes Played by Rookies (Last 5 Years)
Pick

Average Minutes Per Game

1

28.46

2

29.50

3

28.06

4

25.04

5

24.92

6

20.90

7

26.52

8

23.00

9

24.26

10

22.10

11

21.00

12

21.08

13

22.86

14

15.42

15

16.04

16

9.40

17

11.52

18

6.80

19

18.30

20

17.56

21

13.48

22

16.44

23

14.70

24

11.14

25

13.60

26

7.17

31

27

15.80

28

11.94

29

10.76

30

15.32

31

13.48

32

11.44

33

12.62

34

17.08

35

12.37

36

17.26

37

11.85

38

12.22

39

10.53

40

13.02

41

11.80

42

14.53

43

8.58

44

14.57

45

11.53

46

13.96

47

6.55

48

13.16

49

4.58

50

6.43

51

7.47

52

8.18

53

8.20

54

10.23

32

55

4.63

56

7.23

57

5.25

58

8.37

59

9.00

60

16.95

Table 9 shows the average minutes played by each player in the last 5 years in each draft
pick. The NBA has 2 rounds of picks. The first round consists of thirty picks. The second round
also consists of 30 picks, and is denoted picks 31-60 in this table. The datasets show the average
minutes per game of players who have played in the NBA, and excludes those who did not play.
Information from this dataset was used to project the minutes played for the rookies in the 201819 season.
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Table 10: Average Percentage Change of Minutes Played by Age (2017-18 season)
Age
Percent Change of Average Minutes Per Game
19
20
6.41%
21
-0.13%
22
-8.12%
23
5.00%
24
-0.51%
25
7.26%
26
-2.42%
27
25.54%
28
-3.69%
29
0.29%
30
-14.87%
31
22.76%
32
-1.29%
33
-11.59%
34
2.25%
35
-17.38%
36
18.04%
37
-36.71%
38
-37.01%
39
208.75%13
40
-27.13%
41
-1.67%
The data is inconsistent because only data from one season was used. To make a more accurate
prediction in the future, using data from the last 5 years would help the noise smoothen out.

13

The data here is inconsistent because of the small sample size.
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